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The work at the Observatory may be considered under the fol- 
lowing heads: — 

I. Magnetic observations. 
II. Meteorological observations. 
III. Seismologioal observations. 
lY. Experiments and Besearches in connexion with any of the 

departments. 
Y. Yerification of instruments. 
YI. Rating of Watches and Marine Chronometers. 
YII . Miscellaneous . 
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T. ]\rAOXK'nC Or.SKHVATIOXS. 

The Magnetof^i'aphH Imve been in constant, operation ilij;oiTglioiifc 
the yeai% and the usual deteuuiinations of the Scale Values ^vei^o made 
in January. 

The ordinntes ol' the vjirious pliotof^raphic carves rcpresentmo- 
Declination, Korizontal Force, and Vertical Force were then fo-.^nd 
to be as follows : — 

DeclInoTneter : 1 cm. = 0° 8''7. 
Bifilar, Jaiiuniy litb, 1898, for 1 cm. ^H = O'OOOol C.G.S. unit. 
Balance, January 12th, 1898, for 1 cm. ^V = 0*00050 C.G.S. unit. 

Owing to tlie gradual secular change of declination, tlie distance 
between the dots of light upon the cylinder of the magnotograph 
had beconic too small for satisfactory registration, and it was found 
Ticcossary to alter the position of the zero line. From a similar 
cause it was also found necessary to re-ad just the balances of the 
vertical force; magnetometer. 

During the past year two magnetic storius, or periods of con- 
siderable (h'stnrbanco of the needles, liave been registered, the (irst on 
March 14-15, the .second on September 9-10. 

The extreme amplitude of the March disturbance was : horizontal 
force. 00050 C.G.S. unit; vertical force, 0*0057 C.G.S. unit, and 
declination!, 1" 2i>'. In eight minutes, from 10.40 to 10.48 I'.M. on the 
15th, the horizontal and vertical components exhibited falls of 0*002 
and 0'00i'> C.G.S. unit respectively. The most ra})id change of 
declination occurred some thirty minutes later. Speaking generally, 
the most salient features were the larGre falls in both the horizontal 
and vertical components and the movement of the declination needle 
nearly 1^ (.ast of its normal position. 

The sec^otul storiii occurred on Sepitember 9 — 10. The j)riueipal 
disturbance commenced somewhat gradually about noon on the 9th, 
but one of its most striking features was an exceptionally rapid fall 
occurring simultaneously at 3.5 I'.M. in the horizontal and vertical 
forces and hi the westerly declination. The fall was so rapid as to 
be shown some^\dlat indistinctly on the photographic traces, bnt it 
amounted to at least 15' in the declination and 0*002.*) C.G.S. unit 
ill the liorizontal force. The recovery from this fall was also 
rapid. 

The deciination needle, on the same da}^, between 5.15 \\y\. and 
8.8 r.M. receded 54' to the east, then turned and in tlie course of the 
next thirty-tw(» minutes moved 59' to the west. The horizontal force 
attained its extreme maximum and minimum at 2.42 I'.M. and 
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8.30 P.M. respectively, tlie range amounting to [0*0050 C.G.S. unit 
(or about 1/37 of the whole component). Between 7.30 and 8.30 
P.M., this element fell 0*0036 C.Gr.S. unit. The vertical force 
reached its maximum about 6 p.m., and its minimum about 8.30 p.m., 
but as the trace unfortunately got off the sheet near the nainimum, 
it can only be said that the range of vertical force exceeded 0*0036 
C.G.S, unit. 

Both storms were presumably associated with the aurora simul- 
taneously seen in the British Isles. The March storm was the 
largest recorded since August, 1894. 

The hourly means and diurnal inequalities of the magnetic elements 
for 1898, for the quiet days selected by the Astronomer Boyal, will 
be found in Appendix I. 

A correction has been applied for the diurnal variation of tempera- 
ture, use being made of the records from a Bichard thermograph as 
well as of the eye observations of a thermometer placed under the 
Vertical Force shade. 

The mean values at the noons preceding and succeeding the selected 
quiet days are also given, but these of course are not employed in 
calculating the daily means or inequalities. 

The following are the mean results for the entire year : — 

Mean Westerly Declination c 17" 1' •4, 

Mean Horizontal Force 0*18364 CG.S. unit. 

Mean Inclination 67° 17''6. 

Mean Yerfcical Force 0*43885 C.G-.S. unit. 

Observations of Absolute Declination, Horizontal Intensity, and 
Inclination have been made weekly, as a rule. 

A table of recent values of the magnetic elements at the Observa- 
tories whose publications are received at Kew will be found in 
Appendix 1a to the present report. 

In September Professor Luigi Palazzo of the Ufficio Centrale 
di Meteorologia, Bome, paid a visit to the Observatory for the 
purpose of comparing the Kew magnetic instruments and his own. 

Dr. van Bijckevorsel also spent some time in the summer in 
making a further comparison between his magnetic instruments and 
those at Kew. 

Mr, Hough, Fellow of St. John's College, Cambridge, who has 
recently been appointed chief assistant at the Boyal Observatory, 
Cape of Good Hope, visited the Observatory from August 18 to Sep- 
tember 1, in order to gain a knowledge of the method of observing 
with the Unifilar Magnetometer and Inclinometer. 

At the request of Professor Moos, director of the Colaba Ob- 
servatory, Bombay, copies of the horizontal force, the vertical force, 
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and tlie declination curves for certain selected days during the years 
1892, 1893, and 1897 have been made and forwarded to him. 

Information on matters relating to various magnetic data lias been 
supplied to Dr. von Bezel d, Professor Milne, and Mr. Gray. 

The Observatory has been visited by Dr. A. Schmidt, of Gotha, 
Professor Eschenhagen, of Potsdam, and Professor Liznar, of Vienna, 
m^embers of the International Conference on Terrestrial Magnetism, 
whicb was held at Bristol in September. 

In spring the unifilar magnetometer and dip circle, previously lent 
to the Jackson-Harms worth Polar Expedition, were put in order and 
lent to Mr. P. Baracchi, Acting Government Astronomer, Melbourne 
Observatorv, for observational use in Australia and New Zealand, or 
in Antarctic exploration, as he might decide. Later in the year an 
old dip circle was put in order at the cost of Sir George Newnes, and 
lent for tbe use of the Antarctic Expedition, under Mr. Borchgrevink. 
It was also agreed that if Mr. P. Baracchi should be willing to 
transfer to Mr. Borchgrevink the unifilar magnetometer and dip 
circle referred to above, the Committee would raise no objection, 
provided Sir G. JSTewnes should become responsible for the safe 
return of the instruments. 

A course of magnetic instruction was given to the two magnetic 
observers of Mr. Borchgrevink's expedition, Mr. Colbeck and Mr. 
Bernacchi, the latter of whom had already practised the use of 
magnetic instruments at Melbourne Observatory. 

II, Meteorological Observations. 

The several self-recording instruments for the continuous registra- 
tion of Atmospheric Pressure, Temperature of Air and Wet-bulb, 
Wind (direction and velocity). Bright Sunshine, and Rain, have been 
maintained in regular operation throughout the year, and the 
standard eye observations for the control of the automatic records 
duly registered. 

The tabulations of tbe meteorological traces have been regularly 
made, and these, as well as copies of the eye observations, with 
notes of weather, cloud, and sunshine, have been transmitted, as usual, 
to the Meteorological Office. 

With the sanction of the Meteorological Council, data have been 
supplied to the Council of the Royal Meteorological Society, the 
Institute of Mining Engineers, and the editor of ' Symons' Monthly 
Meteorological Magazine.' 

EledrograpJi, — This instrument worked in a satisfactory manner 
till May, when the action markedly deteriorated. Tests of the 
battery sbowed that its E.M.E. had fallen off considerably ; this was 
so far remedied by cleaning and recharging the top row of cells. At 



Report of iJie Keio Ohservatory Committee, 5 

the same time a new silk suspension was fitted to tlie needle of tlie 
electrometer, and the instrument generally overhauled, and a new 
scale determination was carried out. 

The records remained satisfactory until Kovemher, when the 
battery potential again began to fall o:ffi rapidly* Between JSTovember 
24 and 27 the whole sixty cells were cleaned and recbarged with a 
satisfactory result, and on the latter date one-third of the cells were 
removed to contract the scale, in order to record high winter values, 
as explained in last year's Report. 

On several occasions it had been noted that the electrometer needle 
bad a tendency to " set '* when the acid in the interior jar bad been in 
use for some time. This " setting " largely interfered with the freedom 
of the needle. It lias, however, been considerably reduced, by substi- 
tuting a single platinum wire connection for the double gridiron 
form hitherto employed. 

In May another portable electrometer, ISTo. 80, was purchased from 
White, of Glasgow ; it is furnished with some additions to the usual 
pattern, whicb experience at tlie Observatory suggested as likely to 
prove beneficial in reducing induction effects. This electrometer 
has been used since, with the older instrument, White, ISTo. 53, 
in obtaining the scale value of the self-recording instruments, de- 
terminations being made on February 7;, April 1, May 26, June 16? 
September 6, and November 28. 

Inspections. — In compliance with the request of the Meteorological 
Council, the following Observatories and Anemograph Stations have 
been visited and inspected : — Stonyhurst, Yarmouth, Korth Shields, 
Alnwick Castle, Fort William, Glasgow, Aberdeen, and Deerness 
(Orkney), by Mr. Baker; and Radcliife Observatory (Oxford), Holy- 
bead, Fleetwood, Armagh, Dublin, Valencia, Falmouth, and St. 
Mary's (Scilly Isles), by Mr. Constable. 

III. SeiBMO LOGICAL ObSKIWATIONS. 

The seismograph referred to in last year's Heport was delivered 
by Mr. B. Munro in March. It is of Professor J. Milne's *' unfelt 
tremor" pattern, the motion recorded being that of a horizontal 
pendulum or boom with along period of vibration (fifteen to eighteen 
seconds from rest to rest). It is intended to measure the tilting of 
the ground along an east- west line, the boom itself lying due north 
and south. 

At the suggestion of Professor Milne, who visited the Observa- 
tory, the site selected for at least a temporary trial is in the base- 
ment, inside the double-walled wooden room, originally designed for 
pendulum observations, and sometimes used as a warm chamber for 
chronometers. At first difficulties were encountered from wandering 
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of the "boom, wliicli is still too liable to get off its pivot ; but tlie 
record lias been, on tbe wbole, satisfactory for the latfcer half of the 
year. The following table gives particulars respecting the time of 
occarrence and amplitude in seconds of arc of the largest movements 
actually recorded : — 



rt^ 



Date, 
♦lane 21 



7J 
5? 
5? 



55 

55 

55 



Time (a.M.T.). 
li. m. 



» * * « 



« • • « 



August 31 . .. . 



& • c « 



IS^o vember 1 7. . 



75 
55 



• « • • 



■ # • • 



?5 
?J 

8 

55 
•5 
55 
1 

55 
5) 



Amplitude. 



// 



19-8 1 


.>.M. 


2-5 


21-8 


55 


3-4 


26-7 


5J 


3-0 


31-4 


55 


2-2 


34-9 


55 


2-7 


37-0 


55 


1-5 


37-8 


55 


1-7 


40-7 


55 


1-6 


44-3 


55 


0V3 


46-4 


55 


0-6 


58-6 


^* 


0-6 



The times deduced for the commencement of the above-mentioned 
earthquakes were 6 h. 47*6 m., 8 h. 4*5 m., and 1 li, 37 m. re- 
S23ectively. 

Without special very careful experiments it would be dijB&cult to 
say what is the probable error in fixing the precise times. Inde- 
pendent measurements of the photographic trace may agree to 0*1 or 
0*2 of a minute, but there is room for a certain amount of doubt as to 
the proper values to attribute to the time marks on the sheet. 

Tn the case of the times of commencement of a disturbance the 
uncertainty is greater, because the movement may be initially infini- 
tesimal, and because a tiny movement arising from a different source 
(such movements being not uncommon) might intervene. 



IV. EXPEIUMEKTAL WORK. 

Fog and Mist.- — The observations of a series of distant objects, 
referred to in previous Reports, have been continued. A note is taken 
of the most distant of the selected objects which is visible at each 
observation hour. 

Atmospheric Electricity. —The comparisons of the potential, at the 
point where the jet from the water-dropper breaks up, and at a fixed 
station on the Observatory lawn, referred to in last year's Report, 
have been continued, and the observations have been taken twice 
every month. 

During October some simultaneous observations were made with 
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tbe two portable electrometers, the one situated on tlie pillar in tlie 
garden, the other at the same height on a tripod stand, at some 
distance in the park. It is hoped that time will be found to repeat 
the experiments on sufficiently numerous occasions to allow some 
conclusions to be drawn. 

Aneroid Barometers, — The experiments referred to in the last three 
*' Reports " were continued in the early part of the year. The results 
have been discussed by the Superintendent in a paper recently pub- 
lished in the Society's ' Transactions.' 

Flatimtm Thenfiiometry , — ^The experimental work carried out at 
the International Bureau of Weights and Measures at Sevres by 
Dr. J. A. Harker in co-operation with Dr., Chappuis has only just 
terminated. It has comprised a careful comparison of certain 
platinum thermometers belonging to the Observatory with a gas 
thermometer belonging to the Bureau, over the range —30'^ C. to 
+ 600^0. 

Dr. Harker brought back the platinum thermometers, resistance box, 
&c., to the Observatory late in December, and is about to be engaged 
in preparing the results for publication. In view of this and other 
special thermometric work in contemplation, the Committee have 
temporarily secured the services of Dr. Harker in the capacity of 
special assistant to the Superintendent. 

Experiments have been continued at the Observatory itself on the 
fixity of zero, and the general behaviour of platinum thermometers, 
which have shown, amongst other things, the expediency of carefully 
checking the behaviour of the " leads." 

Experimental work on the comparison of platinum and mercury 
thei^mometers has also been continued, and it is hoped that it will 
shortly be possible, utilising the results of Dr. Harker's work at 
Sevres, to issue certificates to high range mercuiy thermometers 
embodying the results of direct comparison. 

Mercury Thermometry. — The experiments on thermometers of 
different kinds of glass made by Messrs. Powell and Sons, to which 
reference was made iast year, have been continued. Further ther- 
mometers are being made by Messrs. Powell, of a pattern suggested 
by the Superintendent, with which it is hoped to experiment at 
higher temperatures. 



¥, Veeifioation of Ikstkuments. 

The subjoined is a list of the instruments examined in the year 
1898, with the corresponding results for ISO"? : — 
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«**-»«#'»a9 



« . « 4 4 9 
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Air-meters 

Anemometers ..,...*. 
Aneroids . . • 

Artificial horizons, . . • 

Barometers, Marine ................ 

XL^ V>XXvi7v' vV/X O •» ••«• wt> •*•««*«• »*«# >* «a 
JI>X. y vl>X \./XXXw Vxi^X C^»««»«« •«•• «»**9*sa ar»»9 

Inclinometers 

Photograpliic Lenses ........... 

N^avy Telescopes 

Xvam vxauges •••••..•.•...,.«•,,,»« 

Rain Measuring Glasses. 

ocaies* ••••••••••• 

Sextants. 

SunsMne Becorders. , . . , 

A XXvjvlvXvrXX Lvo •*•• •••«*i»«*»9««*««0a> 

Thermometers, Avitreons, or Immiseli's 

V-/XXIXAv/€!*X •••»•»»«»»»• 
-X^v/t/ LI ov/Cv «**••#•»*#«• 

High Range ,..,.... 

Hypsometric ....,,,. 

Low Range ..,,,... 
Meteorological ...... 

Solar radiation , 
Standard 



« a • « 



• ««« *«••.« 



. -» . a . o 






# « 9 • j» 



Unifilars 



• « • * • 
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1898. 
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3 
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77 
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122 
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58 


80 
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661 


374 


51 


44 
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292 


463 
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10 


13 
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707 
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27 


12 


31 


10 


~-~- 
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694 


750 


10 


15 


29 


26 


5 


10 


17,270 


17,962 


119 


79 


37 


56 


80 


38 


71 


94 


2,874 


3,296 




2 


117 


66 


4 


6 


4 


-- — 


3 





J. Otial* oaaa. •»»•»«» iii;O540 / 



24,434 



Duplicate copies of corrections have been supplied in 84 eases. 
The number of instruments rejected in 1897 and 1898 on accoum 
of excessiTC error, or for other reasons, was as follows :~ 
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1897, 1898. 

Thermometers, clinical , 156 173 

„ ordinary meteorological . . 38 92 

Sextants 98 106 

Telescopes %% 60 

Binoculars 28 30 

Various , 56 26 

Two Standard Thermometers have been constructed during the 
year. 

There were at the end of the year in the Observatory, undergoing 
verification, 7 Barometers, 550 Thermometers, 50 Sextants, 20 
Telescopes, 59 Binoculars, 2 Hydrometers, 2 Sunshine Recorders,^ 
5 Rain Measures, and 2 Rain Gauges. 



VI. Rating of Watches and Chronometees. 

The high standard of excellence to which attention has been drawn 
in previous Reports bas been maintained. Although the number of 
watcbes sent for trial this year is less than last year, yet tbe general 
average is as good, and ^% movements have obtained the highest 
possible form of certificate (the class A, especially good), which 
involves the attainment of 80 per cent, of the total marks. 

The 483 watches received were entered for trial as below : — 

For class A, 383; class B, 73; and 27 for the subsidiary triaL 
Of these 17 passed the subsidiary test, 116 failed from various causes 
to gain any certificate, 55 were awarded class B, and 295 class A. 

In Appendix III will be found a table giving the results of trial 
of tbe first 50 watches whicli gained the highest number of marks^ 
during the year. The highest place was taken by Mr. S. Yeomans, 
Coventry, with a keyless going-barrel, Karrusel lever- watch,. 
No. 76,152, whicb obtained 89*2 marks out of a maximum of 100. 

Representations having been made to the Committee that some 
changes were desirable in the system of marks and dates on certifi- 
cates, a circular was issued (as mentioned in last year's Report) to 
ascertain the general opinion of manufacturers and others interested 
in the matter, but the replies received showed no unanimity of 
opinion in favour of any one specified change^ whilst a considerable 
number were quite satisfied with the existing conditions. Finally 
some small alterations were made^ mainly in matters of detail. 

The objection to the certificates that sustained most support — 
though even on this question opinions were fairly divided^ — was that 
the date suggested to the customer, in the case of any but the most 
recently tested watch, a line of criticism that would not naturally have 
presented itself. In consequence it was urged that the possession of. a 
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Kew cerfcificaie was a very doubtful advantage to any watch remain- 
ing unsold for several years in a retailer's hands. The Committee 
could not see their way to alter the invariable practice of dating 
Kew certificates, but they agreed, in order to minimise the source 
of complaint, that a watch tested at the Observatory not less than 
three years previously, should be admitted to a fresh trial at half the 
usual fee. 

Marine Ghronometers.—'DiiTmg the year, 70 chronometers have been 
entered for the Kew A and B trials ; of these 33 gained certificates, 
21 failed, and there are 16 in hand. 

The new cold-air chamber, to which a preliminary reference was 
made in last, yea^r's Report, has been completed, and has proved 
very convenient. 

It consists of tliree separate divisions, each isolated from the 
others, and separated by a 3-inch space packed with flake charcoal, 
this same packing being continued on all sides of the divisions, the 
size over all being 6^ ft. by 6| ft. by 3 ft. 

The centre chamber, 3 ft. by 3 ft. by 2 ft., is fitted with sliding 
racks for the chronometers, and the division on either side is for the 
ice. This is supplied in blocks, which rest on boards, and drain 
away into a ti^ap and gulley. The chronometer chamber is furnished 
with trays to hold potassic chloride for drying* purposes, and with 
maximum and minimum thermometers. 

The doors are packed with flake charcoal, and are so arranged that 
the ice stores can be filled or emptied without any disturbance of the 
chronometer chamber. 

VII. Miscellaneous. 

Pajper. — Prepared photographic paper has been supplied to the 
Observatories at Hong Kong, Mauritius, Oxford (Badcliffe), and 
Stony hurst, and through the Meteorological Office to Aberdeen, 
Fort WilHam, and Valencia. 

Anemograph and SunsJiine iSheets have also been sent to Hong Kong 
and Mauritius. 

Gas Thermometer. —Sir Andrew E"oble, K.O.B., having generously 
ofEered to present a gas tlieiynometer to the Observatory, and to 
defray the cost of sending an assistant to Berlin to study the method 
of using a similar instrument at the lieichsanstalt, at Charlotten- 
burg, the Committee gladly accepted the gift. The construction of 
the instrument has not yet been completed. 

Fendtdmn Ohservafions. — In July Mr. ¥, Laurin and another officer 
of the Royal Austrian E avy swung half second pendulums in the 
sextant room on. the spot where observations were made some years 
ago by von Sterneck. 
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Electric Tramways, — During tlie year a variety of sclieraes have been 
promoted for applying electric traction on tlie trolley system to tram 
lines in the neigbbonrliood of tlie Observatory, and one of tbese schemes, 
promoted by the London United Tramway Company, for a new line 
between Kew Bridge and Hounslow, passing within 1,300 yards of 
the Observatory, has received the sanction of Parliament. The Com- 
mittee, roused by the fate that has befallen the magnetic observa- 
tories at Toronto and Washington, requested Professor Riicker and 
Professor Perry to take the matter in hand. A series of experi- 
ments made at various places in London and Leeds, under the 
'general supervision of Professor Biicker, showed that electric rail- 
ways and tramways, satisfying presumably all the existing require^ 
ments of the Board of Trade, produced very sensible disturbances in 
:a declinometer at distances of two or three miles. This fact was 
brought before the notice of the Royal Society, who in turn entered 
into communication with the Board of Trade, with the result that 
the following clauses were inserted in the London United Tramway 
Company's Bill : — 

i. The whole circuit used for the carrying of the current to and 
from the carriages in use on the railway shall consist of conductors, 
which are insulated along the whole of their length to the satisfaction 
in all respects of the Commissioners of Her Majesty's Works and 
Public Buildings (in this section called the " Commissioners'*), and 
the said insulated conductors which convey the current to or from 
any of such carriages shall not at any place be separated from 
each other by a distance exceeding one-hundredth part of the 
distance of either of the conductors at that place from Kew Obser- 
vatory. 

2. If. in the opinion of the Commissioners, there are at any time 
reasonable grounds for assuming that, by reason of the insulation or 
conductivity having ceased to be satisfactory, a sensible magnetic 
field has been produced at the Observatory, the Commissioners shall 
have the light of testing the insulation and conductivity upon giving 
notice to the Company, who shall afford all necessary facilities to the 
engineer or officers of the Commissioners, or other person appointed 
by them for the purpose, and the Company shall forthwith take all 
such steps, as shall in the opinion of the Commissioners be required 
for preventing the production of such field. 

3. The Company shall furnish to the Commissioners all necessary 
particulars of the method of insulation proposed to be adopted, 
and of the distances between the conductors which carry the current 
to and from the carriages. 

It is understood that the above clauses will be insisted on by the 
Board of Trade in the case of any other tram line which can be 
shown to be a probable source of danger to the Observatory. 
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The Committee are mucli indebted to Professor Riicker and Pro-- 
fessor Perry for the trouble they have taken in the matter, and they 
are also glad to express their acknowledgment of the valaable 
assistance rendered by the editors of scientific journals and various 
eminent men of science in educating public opinion. The Committee 
even hope that ere long tramway companies themselves will recogr- 
nise the benefits accruing from improved insulation. 

Whilst everything' has been done, as far as can be foreseen, to pro- 
tect the magnetographs, it is impossible to contemplate the future 
without some misgivings. 

National Physical Laboratory. -— The Government Committee ^^ 
referred to in last year's Report, visited the Observatory on 
January 18fch. In the course of the summer, that Committee sub- 
mitted to the Lords Commissioners of Her Majesty's Treasury a 
report, embodying the following four recommendations :— • 

1. That a public institution should be founded for standardizing and 
verifying instruments, for testing materials, and for the determinatioiii 
of physical constants. 

2. That the institution should be established by extending the Kew 
Observatory in the Old Deer Park, Richmond, and that the scheme 
should include the improvement of the existing buildings, and the 
erection of new buildings at some distance from the present Obser- 
vatory* 

3. That the Royal Society should be invited to control the proposed 
institution, and to nominate a Governing Body, on which commercial 
interests should be represented, the choice of the members of suclii 
Body not being confined to Fellows of the Society. 

4. That the Permanent Secretary of the Board of Trade should 
be an ex officio member of the Governing Body ; and that such Body 
should be consulted by the Standards Office and the ElectricaL 
Standardizing Department of the Board of Trade upon difficult 
questions that may arise from time to time or as to proposed modi- 
fications or developments. 

In October, the Royal Society informed the Kew Observatory 
Committee that the Government had adopted the report generally, 
and were willing to provide funds for carrying it into effect ; conse- 
quently the Royal Society asked for the concurrence of the Kew 
Observatory Committee in their action. 

In reply, the Committee expressed their willingness to facili- 
tate the execution of the scheme, and to continue to administer 
the Observatory pending the nomination of the new Governing 
Bodv. The arrangements were not completed before the close of 
1898. 

Library. — During the year the library lias received publications 
from 
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20 Scientific Societies and Institutions of Grreat Britain and 

Ireland, 
93 Foreign and Colonial Scientific Establishments, as well as 

from several private individuals. 

The card catalogue has been proceeded with. 

Audit, Sfc, — The accounts for 1898 have been audited by Mr. W. B. 
ICeen, Chartered Accountant, on behalf of the Royal Society, and 
by Professor Carey Foster on behalf of the Committee. 

The balance sheet, with a comparison of the expenditure for the 
'two years, 1897 and 1898, is appended. 



Personal Establishment. 

The staff employed is as follows : — 

C. Chree, Sc.D., F.B.S., Superintendent. 

T. W. Baker, Chief Assistant. 

E. Cr. Constable, Observations and Hating-. 

W. Hugo, Verification Department. 

J. Foster ,, ,, 

T. Gunter 



W. J. Boxall 



« 5) 



O. E. Bailey, Accounts and Library. 

E. Boxall, Observations and Rating. 

O, Badderly, Verification Department, and six other Assistants. 

A Caretaker and a Honsekeeper are also employed. 

(Signed) FRAlNfCIS GALTOK, 

Gliair7}zan, 
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('omparison of Expenditure during tbe Years 1897 and 1898. 



Expenditure. 



Administration : — 

Superintendent 

First Assistant 

Office 

Kent, Fuel, Lighting, &e. 

Caretaker 

Incidental Expenses .... 



Xornial Observatory: — 

(Salaries — Observations, 
&c 

Incidental Expenses .... 

Prop. Adm. Expenditui-e 
Researclies : — 

Salaries 

Purchase of Apparatus, 
&c 

Prop. Adm. Expenditure 
Tests :— 

Salaries 

Incidental Expenses .... 

Prop. Adm. Expenditure^ 
Commissions : — 

Purchases for Colonial 
Institutions, &c 

Prop. Adm. Expenditure 
Seismograph 

Gross Expenditure.. .. 
(sliowing an increase ol" 
£1(M. 0.9. U(L). 



1897. 



1898. 



■t s. d. 

500 

331 18 

119 (> 1 

88 9 '^ 

70 1. 



113 



'> 



3 



1223 



320 2 ]() 

48 1 4 
24i 12 

110 

209 11 1 
3GG 18 



Increase. 



Decrease. 



C 



il. 



t .V. d. 

500 

333 8 

121 10 

87 10 (> 

68 18 

.137 12 1 24 9 10 



t s. d. 



1 10 

2 3 11 



12 S 

1 (> 



1219 4 7 



330 15 
41 1 7 

187 10 



158 S 

04 9 2 
375 



28 



9 



1 19 2 



10 12 8 



i\ 19 9 
57 2 



898 11 018 



203 

-189 4 



308 18 2 
122 (; 



3M1 



O i) 



222 9 5 

499 4.. 7 



529 3 1 

187 10 

55 15 



3575 12 4 



48 S 



8 2 

19 14 
19 8 n 
10 7 



130 4 II 
05 4 
55 15 



145 1 11 



373 10 7 i%)9 3 8 



Extraordinary Expenditure.; 

Kesearches : — | « ■ 

Salaries ! 1 10 ! 158 8 ; 18 S 

Purchase of Ap})a]'atus, j 



20S 7 



01 15 10 



Commissions : — 
Purcliases for Colonial 

Institutions, &c ■ 39S 18 2 I 529 3 1 

Scisniograj))! 55 15 



U-h 4 9 : 



130 4 11 
55 15 



71I' 18 9 I 805 1 11 i 234 7 11 | 144 4 9 ! 



Leavijig for Ordinary 'Neil 

Expenditure 

(showing an increase of ! 
£74 3.v. 9tZ.). ! 



2t)90 (> 8 ; 2770 10 5 ' 139 2 8 



04 18 11 
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List of Instruments, Apparatus, &c., the Property of the Kew 
Observatory Committee, at tlie present date out of tlie custody of 
the Superintendent, on Loan. 



To whom lent. 



Gr. J. Symons, F.B.S. 

The Science and Art 
Department, South 
Kensington, 

Professor W. Gl-rjUs 
Adams, F.R.S. 



Lord Rayleigh, F.R.S. 

Eadcliffe Observa- 
tory, Oxford. 

Mr. P. Baracchi 
(Melbourne Ob- 
servatory). 



The Borchgrevink- 
Newnes Antarctic 
Expedition. 



Articles. 



Portable Transit Instrument 

Articles specified in the list in the Annual 
Report for 1893 , 

Unifilar Magnetometer, by Jones, No. 101, 
Pair 9-inch Dip Needles with Bar Magnets , , , 
Standard Barometer (Adie, Ko. 655) ...... ^ . 

Black Bulb Thermometer in vacuo 

IJnifilar Magnetometer, by Jones, marked 

Dip Circle, by Barrow, with one pair of 

Needles and Bar Magnets 

Tripod Stand . . « * 

Dip Circle, by Barrow, No, 24, with four 
Needles and Bar Magnets 



Date 
of loan. 



1869 
1876 



1883 

1887 

1885 
1897 

1898 

1898 
1898 

1898 



VOL. LXV. 



C 
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APPENDIX I. 



Magnitioal Obseryations, 1898. 

Made at the Kew Observatory, Old Deer Park, Rich- 
mond, Lat. 51^ 28' 6" N. and Long. 0^ 1^ 15^-1 W. 



The results given in the following tables are deduced from the 
magnetograph curv^es which have been standardised by observations 
of deflection and vibration. These were made with the Collimator 
Magnet K.O. I. and the Declinometer Magnet marked K.O. 90 in the 
9-inch Unifilar Magnetometer by Jones. 

The Inclination was observed with the Inclinometer by Barrow, 
No. 33, and needles 1 and 2, which are 3|- inches in length. 

The Declination and Force values given in Tables I to YIII are 
prepared in accorda,nce with the suggestions made in the fifth report 
of the Committee of the British Association on comparing and 
reducing Magnetic Observations. 

The following is a list of the days during the year 1898 which 
were selected by the Astronomer Royal, as suitable for the deter- 
mination of the magnetic diurnal inequalities, and which have been 
employed in the preparation of the magnetic tables : — 

January .... 

February , , , . 
March . 
April. . . 
May . . . 
June . . . 
July . . . 
August. 
September . . 
October. ..... 

November . . 
December. . - . 



. . . . 



. • . • 



• . . • 



3, 


4, 


7, 


9 


, 23, 


1, 


3, 


7, 


26. 


, 27. 


1, 


3, 


4, 


24. 


31. 


1, 


9, 


21, 


22, 


29. 


7, 


19, 


21, 


23. 


, 25. 


5, 


13, 


17, 


20. 


. 21. 


2, 


10, 


15, 


16, 


18. 


1, 


8, 


10, 


15, 


25. 


6, 


7, 


12, 


21, 


26. 


4, 


8, 


12, 


16. 


18. 


5, 


10. 


14 


29, 


30. 


11, 


12, 


17, 


23, 


26. 



C 2 



20 



Report of the Kew Observatory Committee. 



Table I. — Hourly Means of tlie Declination, as determined from the 



Hours 



Preceding 
noon. 



Mid. 



1. 



2. 



3. 



4. 



5. 



6. 



7, 



8. 



9. 



10. 



11. 



1898. 
Months 
Jan. . 
Feb. . 
March 
Oct;. . 
Not. . 
Dec. . 



Means 



(17^ +) West 



Winter. 



6-1 

6-0 
5-4 

4-8 

2-2 
1-8 



4*4 



/ 


/ 


/ 


3-3 


3-5 


3-8 


3-0 


3-2 


3-3 


1-3 


1-3 


1-3 


--1-7 


-1-6 


-1-6 


-1-6 


-1-7 


-l-l 


~l-5 


--1-3J--0-8 


0-5 


0-6 


0-8 



/ 


/ 


3-9 


3-6 


3-3 


8-4 


1-2 


0-9 


1-5 


-1-5 


0-8 


-0-9 


0-7 


-0-8 


0'9 


0-8 



3 •4* 3 '2 

3 -31 2 -9 
1 -Ol 1 -0 

•l*7i~l-7 



1-0 

•0-7 



0'7 



-1-0 

-0-8 

0'6 



/ 


/ 


/ 


/ 


3-0 


2-9 


3-0 


3-3 


2-8 


2-7 


2-4 


3-1 


0-8 


O'l 


-0-4 


0-5 


-2-5 


~3"3 


-3-0 


-0-8 


-0-9 


-0-9 


-0-8 


0-3 


-1-1 
0-4 


-1-3 


-1-1 


-0-3 
1-0 


0-0 


0-0 



4-8 
4-7 
2-9 
1-8 
1-5 
0-1 



2-6 



Slimmer. 



April . . 
May .. 
June , . 

July . . 
Aug. . . 
Sept. . . 



Means 



6-2 
6-7 
5-7 
5-3 
6-6 
6-4 



Q'2 



/ 


f 


0-6 


0-8 


1-5 


1-5 


1-1 


1-0 


0-9 


0-3 


0-0 


0-0 


-0-3 


-0-5 
0-5 


0-6 



0-6 

X ' A\ 
0-9i 
0-2; 
0-3 
•0-9 



0-3 



0-5 
0-9 
1-0 
0-3 

0-7 
•0-8 



/ 


/ 


/ 


/ 


0-4 


0-1 


0-3 


-0-5 


0-2 


-o-s 


-2-8 


-3-4 


-0-3 


-~l-8 


-2-8 


-3-0 


-1-0 


--2 -3 


-2-9 


-2 -9 


-1-0 


-1-7 


-1-9 


-2-4 


-1-4 


-1-8 


-2-3 
-2-0 


-2-4 


~0'5 


-1-4 


-2-4 



■1-0 -I'l 
•3-li~2-l 

■2'8i-2-4 

2-6;-l-6 

2-4!--0-9 

■2-3;~l-6 



2-4-l"6 



0-7 



0-5 


2-8 


1-4 


4-8 


0-3 


2-9 


0-6 


2-7 


1-3 


3-4 


0-8 


3-2 



3-3 



Table II. — Diurnal Inequality of tlie 



Hours 


Mid. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 




Summer Means. 






/ 

-0-7 


-0'8 


-1*0 

i 


-1-2 


-1-8 


f 

-2-7 


-3-3 


-3-7 


-3-7 


-2-9 


-0-6 


4-2-0 




Winter Means. 






-1-0 


~0-9 


/ 

-0-6 


-0-6 


-0-7 


/ 
"«0-7 


f 
-0-9 


-l-l 


-.1-4 


-1-4 


~0-4 


/ 

+ 1-2 




Annual Means. 




! 


-O'S 


-0-8 


-0'8 


-0-9 


f 
-1-3 


"-1-7 


-2-1 


-2 -4 


/ 


~2-2 


^0-5 


+ 1-6 





ISToTE. — ^When the sign is + the magnet 
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selected quiet Days in 1898. (The Mean for tlie Year = 17° l'-4 West.) 





Noon. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 


Succeeding 
noon. 
















Winter. 














/ 


^ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 




5-6 


5-7 


5-0 


4-4 


4-2 


4-0 


3*7 


3-4 


3-1 


2-8 


2-9 


3-0 


3-3 


5-6 




6-0 


6-4 


6-4 


6-9 


4-9 


4-5 


4-0 


3-6 


3-6 


3-2 


3-0 


2-9 


2-6 


5-6 




5-5 


6-6 


6-6 


5-5 


4-3 


3-5 


3-3 


2-9 


2-6 


2-4 


1-8 


1-8 


1-6 


5-1 




3-3 


3-7 


3-1 


1-9 


0-3 


0-1 


-o-i 


--0-3 


-0-8 


-1-3 


-1-6 


-1-5 


-1-8 


4-5 




2-6 


2-9 


2-0 


1-2 


0-8 


0-6 


-0-1 


-0-4 


-0-5 


-0-8 


-1-1 


-1-1 


-1-1 


2-3 




1-3 


1-3 


0-9 


0-2 


-0-1 


-0-6 


-0-6 


-0-9 


-l-l 


~l-4 


-1-3 


-1-2 

0-7 


-1-3 
0-6 


1-1 




4-1 


4-4 


4-0 


3-2 


2-4 


2-0 


1-7 


1-4 


1-2 


0-8 


0-6 


4-0 
















Sui 


nmer. 














/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 




5-6 


7-3 


7-3 


5-8 


4-5 


3-4 


2-4 


1-8 


1-9 


1-8 


1-4 


1-1 


0-8 


6-6 




7-7 


8-4 


7-8 


5-8 


3-8 


2-0 


1-2 


1-3 


1-7 


1-7 


1-6 


1-4 


1-1 


6-1 




5-3 


5-8 


5-3 


4-1 


3-2 


2-3 


1-9 


1-3 


0-8 


1-0 


1-5 


1-3 


1-0 


6-1 




5-4 


6-5 


5-5 


4-6 


3-1 


2*0 


1-7 


1-6 


1-5 


1-5 


1-3 


1-0 


0-9 


6-2 




5-8 


7-2 


6-8 


5-9 


4-0 


2-4 


1-6 


1-2 


1-0 


1-0 


0-9 


0-6 


0-4 


6-9 




5-5 


6-4 


5-3 
6-3 


3-2 

4-9 


1-3 


0-2 


-0-1 


0-3 


O'l 


~0-7 
1-1 


-0-5 


-0-4 


-0-6 


5-1 




5-9 


6-9 


3-3 


2-1 


1-5 


1-3 


1-2 


1-0 


0-8 


0-6 


6-2 



Declination as deduced from Table I. 





Noon 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 




Summer Means. 




/ 
f4-6 


/ 
+ 5 -6 


+ 5-0 


/ 
+ 3-6 


/ 
+ 2-0 


+ 0-7 


+ 0-1 


-o-i 


/ 
-0-1 


/ 
-0-3 


-0-3 


-0'5 


/ 
-0-7 




Winter Means. 




4-2-6 


/ 
+ 3-0 


+ 2-5 


/ 
+ 1-7 


+ 0-9 


4-0-6 


/ 

+ 0-2 


/ 
-O'l 


/ 
-0-3 


/ 
-0-7 


/ 

-0-8 


/ 
-0-8 


/ 

-0-9 




Annual Means. 




+ 3-6 


+ 4-3 


/ 
+ 3-8 


/ 
+ 2-7 


/ 
+ 1-5 


/ 
+ 0-7 


+ 0-2 


/ 

-O'l 


-0-2 


t 
-0-5 


-0-6 


-0-6 


/ 
-0-8 



points to the west of its mean position. 
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Table III. — Hourly Means of the Horizontal Force in O.Gr.S. units (corrected 

(The Mean for the 



Hours 



Preceding 
noon. 



Mid. 



1. 



2. 



3. 



4. 



6. 



7. 



8. 



9. 



10. 



11. 



0-18000 + 



Winter, 



1898. 
Months. 
Jan. . . . 
Feb. ... 
March . . 
Oct. . . . 

ISlOY. . , , 

Dec. . . . 



Means. . 



April . . 
May .. 
June . . 
July .. 
Aug. .. 
Sept. . . 



Means. . 



349 
353 
346 
355 
366 
378 



358 



343 
362 
359 
362 
358 
333 



353 



Summer. 



351 


352 


351 


352 


353 


355 


358 


357 


355 


351 


347 


362 


361 


361 


361 


363 


364 


366 


366 


365 


362 


358 


356 


354 


356 


357 


355 


357 


359 


360 


358 


351 


345 


369 


370 


369 


366 


368 


369 


368 


366 


361 


353 


348 


369 


369 


368 


370 


371 


374 


377 


376 


372 


365 


359 


381 


382 
365 


382 
364 


383 
365 


384 


384 


384 


385 


383 


384 


385 
357 


365 


366 


367 


369 


368 


366 


361 



348 
357 
340 
348 
361 
382 



356 



360 


358 


358 


357 


356 


356 


354 


354 


348 


343 


338 


373 


372 


369 


369 


369 


367 


362 


352 


345 


342 


340 


373 


372 


371 


371 


370 


369 


365 


361 


353 


350 


348 


370 


369 


370 


370 


370 


370 


364 


357 


351 


347 


347 


378 


375 


373 


373 


372 


369 


366 


362 


356 


351 


349 


355 


356 


357 


354 


352 


351 


348 
360 


344 


339 


334 


328 


368 


367 


366 


366 


365 


364 


355 


349 


345 


342 



338 
341 
351 
356 
355 
331 



345 



Table IV. — Diurnal Inequality of the 



Hours 


Mid. 


1. 


2. 3. 


4, 


5. 


6. 


7. 


8. 


9. 


10. 


11. 




Summer Means. 




+ -00005 


+ -00004 


+ -00004 


+ -00003 + -00002 + -00001 


- -00003 


-■ -00008 


- -00014 


- -00018 


- -00021 


- -00017 




Winter Means. 


. 


-00000 


•00000 - -00001 


-00000 


+ -00001+ -00002 


+ -00004 + -00003 


+ -00001 


- -00004 


- -00008 


- -00009 




Annual Means. 






+ -00003 + -00002 


+ -00001 


+ -00001 


+ -00001 


+ -00002 


-00000 


- -00002 


- -00007 


- -00011 


- -00015 


- -00013 





Note.— -When the sign is + the 
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for Temperature) as determined from the selected quiet Days in 1898. 
Year = 018364.) 



ISToon. 



1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 



Succeeding 
noon. 



Winter. 



350 
357 
342 
354 
366 
383 



359 



354 


353 


353 


351 


354 


354 


354 


354 


354 


354 


354 


354 


359 


362 


362 


359 


361 


361 


361 


362 


363 


363 


363 


363 


347 


351 


353 


356 


356 


357 


359 


360 


360 


361 


361 


363 


359 


366 


368 


369 


371 


371 


373 


374 


374 


373 


372 


371 


370 


371 


372 


372 


375 


376 


376 


376 


375 


373 


371 


872 


384 


384 


883 


385 


386 


387 


387 


385 


384 


384 


384 


383 

368 


362 


364 


365 


365 


367 


368 


368 


368 


368 


368 


367 



Summer. 



354 
358 
345 
353 

368 

386 



361 



343 
347 
359 
363 
361 
340 



352 



350 


353 


354 


356 


360 


366 


366 


365 


363 


360 


361 


361 


353 


360 


364- 


369 


374 


376 


380 


381 


380 


378 


377 


375 


365 


371 


371 


373 


376 


378 


380 


379 


376 


375 


373 


372 


365 


369 


375 


375 


377 


379 


380 


378 


380 


379 


376 


375 


361 


363 


366 


370 


374 


380 


382 


383 


384 


382 


382 


380 


349 
357 


351 


352 

364 


354 


357 
370 


360 


363 


365 
375 


365 


362 


362 


362 

371 


361 


366 


373 


375 


375 


373 


372 



342 
361 
355 
360 
364 
350 



355 



Horizontal Force as deduced from Table III. 





Noon 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 








Summer Means. 




- -ooou 


- -00006 


~ -00002 


+ -00001 


+ ^00004 


+ -00007 


+ -00010 


+ -00013 


+ -00012 


+ -00012 


+ -00010 


+ -00009 


+ -00008 




Winter Means. 




- -00006 


- -00003 


~ -00001 


-00000 


-00000 


+ -00002 


+ -00003 


+ -00003 


+ -00003 


+ -00003 


+ -00003 


+ -00002 


+ -00003 




Annual Means. 




- -00008 


~ -00004 


- -00001 


+ -00001 


+ -00002 + -00005 


+ -00006 


+ '00008 


+ -00008 


+ -00008 


+ -00006 


+ -00006 


+ -00005 



reading is al)ove the mean. 
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Table Y. — Hourly Means of tbe Vertical Force in O.G.S. units (corrected 

(The Mean for the 



Hou 



rs 



Preceding 
noon. 


Mid. 


1. 


2. 


8. 


4. 


5. 


6. 


■ 

7. 


8. 


9. 


10. 



1898. 
Months, 
Jan. . , 
Feb. . . 
March . 
Oct. . . 
Nov. . . 

XJKjKjk • • 



Means 



-43000 + 



Winter. 



893 
897 
891 
850 
865 
868 



877 



11. 



899 


899 


899 


899 


899 


898 


897 


897 


896 


895 


895 


902 


902 


901 


901 


901 


901 


901 


900 


900 


900 


898. 


908 


908 


908 


906 


905 


905 


904 


904 


904 


902 


897 


862 


862 


861 


861 


862 


861 


862 


863 


862 


857 


852 


873 


874 


875 


875 


874 


874 


872 


870 


870 


870 


868 


863 

884. 


863 


862 
884 


863 

884 


863 


864 

884 


864 

883 


864 


863 


863 


863 


885 


884 


883 


882 


881 


879 



897 
896 
891 
852 
867 
862 



877 



April . . 
May . , 
June ., 
July . . 
Auff. • * 
Sept. .. 



Means 



Summer. 



875 
878 
883 
893 
883 
880 



874 



898 


897 


896 


896 


895 


894 


893 


893 


891 


888 


884 


898 


897 


896 


%%^ 


898 


898 


899 


897 


892 


885 


878 


894 


892 


892 


891 


892 


894 


892 


891 


889 


883 


876 


905 


905 


903 


903 


902 


904 


903 


902 


900 


895 


893 


898 


897 


895 


895 


896 


897 


897 


896 


894 


889 


887 


863 


852 
890 


851 
889 


860 

889 


850 

889 


850 
890 


851 


851 


849 
886 


846 


840 


891 


889 


888 


881 


876 

L 



879 

873 
873 
889 
886 
837 



873 



Table YI. — Diurnal Inequality of the 



Hours 


Mid. 


1. 


o 


3. ! 4. 

i 


6. 


6. 


7. 


8. 


9. 


.10. 


11. 




Slimmer Means. 






+ -00003 


+ -00002 4- -00001 + -00001 


+ -00001 + -00002 


+ -00002 


+ -00001 


- -00002 


- -00007 


- -00011 


- -00015 




Winter Means. 






+ *00001 


+ -00001 


+ -0000] 


+ -00001 


+ -00001 


•00000 


•00000 


•00000 


~ -00001 


- -00002 


- -00004 


- -OOOOG 




Annual Means. 






+ -00002 


+ -00002 


+ -00001 


+ -00001 


+ •00001 + -00001 

1 

i 


+ -00001 -00000 • 


- -00001 


- -00004 


- -00008 


- '00010 





KoTE.~When the sign Is + the 



Report of the Kew Observatory Committee. 



25 



for Temperature), as determined from the selected qniet Days in 1898. 
Tear == 0-43885.) 





JS"oGn. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 


Succeeding 
noon. 


















Winter. 












897 


898 


902 


901 


901 


901 


900 


900 


900 


900 


899 


899 


899 


897 




897 


899 


901 


904 


905 


905 


906 


905 


905 


904 


902 


902 


902 


892 




889 


892 


896 


898 


901 


902 


903 


904 


904 


905 


904 


903 


903 


899 




853 


855 


859 


863 


864 


863 


863 


862 


862 


862 


862 


862 


861 


850 




869 


873 


876 


877 


877 


878 


877 


877 


877 


875 


874 


874 


874 


869 




862 


864 


867 


866 


865 


866 


865 



886 


865 

885 


864 


863 


863 


864 


864 


859 




879 


880 


883 


885 


885 


886 


885 


885 


884 


884 


884 


878 


















Summer. 












876 


878 


886 


892 


897 


900 


903 


903 


902 


900 


899 


898 


897 


875 




874 


879 


887 


895 


901 


903 


904 


904 


902 


901 


900 


901 


900 


868 




873 


880 


884 


889 


893 


897 


897 


898 


898 


895 


894 


893 


893 


856 




888 


892 


899 


906 


911 


914 


915 


914 


913 


912 


909 


907 


906 


878 




885 


885 


891 


896 


902 


904 


904 


902 


902 


902 


901 


899 


897 


887 




836 


838 


845 


852 


856 


856 
896 


855 
896 


855 


855 


853 


851 


851 
892 


849 


837 




872 


875 


882 


888 


893 


896 


895 


894 


892 


' 890 


867 



Vertical Force as deduced from Table V. 





Noon 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10, 


11. 


Mid. 




Summer Means. 




- '00016 


-'00012 


- -00006 


+ -00001 


+ -00006 


+ '00008 


+ '00009 


+ -00008 


+ '00008 


+ '00006 


+ -00005 


+ -00004 


+ -oooos 




Winter Means. 




- -00006 


- '00003 


'00000 


+ '00002 


+ '00002 


+ '00003 


+ -00003 


+ '00002 


+ -00002 


+ '00002 


+ -00001 


+ -00001 


+ -00001 




Annual Means. 




- '00011 


- -00008 


- -00003 


+ -00001 


+ -00004 


+ -00005 


+ -00006 


+ -00005 


+ -00005 


+ -00004 


+ '00003 


•f -00002 


+ -00002 



reading is abore the mean. 
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Table VII. — Hourly Means of the Inclination, calculated from tlie Horizontal 



Hours 



Preceding 
noon. 


Mid. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 



11. 



1898. 
Months 
Jan. . , , 
Feb.... 
March . 
Oct. , . . 
JSfov. . . 
Dec . . 



Means . . 



April . . . 
May. . . . 
June . . . 
July. . , . 
Aug. ... 
Sept. . . , 



Means , . 



67° + 



Winter, 



18-8 
18-6 
18-9 
17-2 
16-9 
16-2 



17-8 



/ 


/ 


/ 


/ 




/ 


/ 


/ 


/ 


/ 


/ 


18-8 


18-8 


18-8 


18-8 


18-7 


18-5 


18-3 


18-4 


18-5 


18-7 


19-0 


18-2 


18-2 


18-2 


18-2 


18-1 


18-0 


17-9 


17*9 


17-9 


18-1 


18-3 


18-8 


18-9 


18-8 


18-6 


18-7 


18-6 


18-4 


18-4 


18-5 


18-9 


19-2 


16-6 


16-5 


16-6 


16-8 


16-7 


16-6 


16-7 


16-8 


17-1 


17-5 


17-7 


16-9 


16-9 


17-0 


16-9 


16-8 


16-6 


16-4 


16-4 


16-6 


17-1 


17-4 


15-8 


15-8 
17-5 


15-7 


15-7 


15-6 


15-6 
17-3 


15-6 


15-6 


15-7 

17-4 


15-6 


15-6 
17-9 


17-5 


17-5 


17-5 


17-4 


17-2 


17-3 


17-7 



19-0 
18-3 
19-3 
17-7 
17-3 
15-7 



17-9 



Summer. 



18-7 
17-5 
17-8 
17-9 
17-9 
18-1 



18-0 



18-2 
17-3 
17-2 
17-7 
17-0 
17-3 



17-5 



18-3 
17-4 
17-2 
17-8 
17-2 
17-2 



17-5 



18 
17 
17 
17 

17 
17 



17-5 



18-3 
17-5 
17-3 
17-7 
17-3 
17-3 



17-6 



18-4 
17-6 
17*4 
17 '6 
17-3 
17-4 



17-6 



18 
17 
17 
17 
17 
17 



4 

7 
5 
•7 
6 

•5 



17-7 



18-5 
18-1 
17-7 
18-1 
17 '8 
17 "7 



18-0 



18-5 
18-7 
17-9 
18-5 
18-0 
17-9 



18 '3 



18-8 
19-0 
18-4 
18-9 
18-3 
18-2 



18-6 



19-0 
19-0 
18-4 
19-0 
18-5 
18-5 



18-7 



19-3 
19-0 
18-4 
18-9 
18-6 
18-7 



18-8 



19-1 
18-8 
18-1 
18-2 
18-2 
18-4 



18-5 















Table YIII. 


Diurnal Inequality 


• of tbe 


Hours 


Mid. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 




Summer Means. 




1 

; 


-0-3 


/ 

-0-2 


-0-2 


-0-2 


-0-1 


0-0 


+ 0-2 


/ 

+ 0-5 


+ 0-9 


+ 1-0 


+ 1-1 


+0-7 




Winter Means. 






fO-1 


+ 0-1 


/ 

+ 0-1 


0-0 


/ 

0-0 


-0-1 


-0-2 


--0-2 


-O'l 


+ 0-2 


+ 0-4 


+ 0-4 




Annual Means. 




i™_ — 


-0-1 


/ 

-0-1 


-o-i 


/ 

-o-i 


/ 

-0-1 


/ 

-0-1 


0-0 


+ 0-2 


+ 0-4 


+ 0-6 


+ 0-8 


+ 0-6 





KoTE. — When the sign is + 
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and Vertical Forces (Tables III and V). (The Mean for the Year = 67° 17'*6.) 



Noon. 1. 



2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 



Succeeding 
noon. 



Winter. 



/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


f 


18-8 


18-6 


18-8 


18-8 


18-9 


18-7 


18-7 


18-7 


18-6 


18-6 


18-7 


18-7 


18-7 


18-4 


18-3 


18-1 


18-2 


18-5 


18-3 


18-4 


18-3 


18-3 


18-2 


18-1 


18-1 


18-1 


19-1 


18-9 


18-7 


18-7 


18-6 


18-6 


18-5 


18-4 


18-4 


18-4 


18-3 


18-3 


18-1 


17-3 


17-1 


16-7 


,16-7 


16-6 


16-5 


16-5 


16-3 


16-3 


16-3 


16-3 


16-4 


16-4 


17-0 


16-8 


16-8 


16-8 


16-8 


16-6 


16-5 


16-5 


16-5 


16-6 


16-7 


16-8 


16-7 


15-7 


15-6 


15-7 


15-8 


15-6 
17-5 


15-6 
17-4 


15-5 


15*5 
17-3 


15-6 
17-3 


15-6 


15-6 


15-6 


15-6 
17*3 


17-7 


17-6 


17-5 

[ 


17-5 


17*4 


17-3 


17-3 


17-3 



Summer. 



18*6 
18-2 
19-2 
17*3 
16-9 
15*4 



17-6 



/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


18-7 


18-3 


18-3 


18-4 


18-4 


18-2 


17-9 


17-9 


18-0 


18-1 


18-2 


18-1 


18-1 


18-4 


18-1 


17-9 


17-8 


17-7 


17-4 


17-3 


17*0 


16-9 


17-0 


17-1 


17-1 


17*3 


17-6 


17-4 


17-1 


17-2 


17-2 


17-1 


17-0 


16-9 


16-9 


17-1 


17-1 


17-2 


17*2 


17-7 


17-7 


17*6 


17*4 


17-6 


17*5 


17-4 


17-3 


17-4 


17-3 


17*2 


17-4 


17-4 


17-8 


17*8 


17-8 


17-7 


17-6 


17*4 


17-0 


16-9 


16-8 


16-7 


16-8 


16-8 


16-8 


17*8 


17-3 

17-8 


17-3 


17*4 


17*4 
17-6 


17-2 
17-5 


17-0 


16-8 


16-7 


16-6 


16-7 


16-7 


16-7 


18-0 


17-7 


17-7 


17-3 


17*1 


17-1 


17-1 


17-2 


17-2 


17-3 



18-8 
17*3 
17*3 
17-6 
17-6 
17*2 



17-6 



Inclination as deduced from Table VII. 





Noon 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Mid. 












Summer Means. 














+ 0-3 


0-0 


-0-1 


-0-1 


-0-1 


-0-3 


-0-5 


~0-6 


/ 

-0-6 


-0-6 


/ 

-0-6 


-0-5 


-0-5 












Winter Means. 














+ 0-3 


/ 
+ 0-1 


/ 
0-0 


+ 0-1 


/ 

+ 0-1 


-0-1 


-o-i 


~0-2 


-0-2 


~0-2 


-0-2 


-0-1 


-.0-2 












Annual Means. 














+ 0-3 


+ 0-1 


0-0 


/ 
0-0 


/ 

6-0 


-0-2 


-0-3 


f 
~0'4 


-0-4 


-0-4 


-0-4 


-0-3 


-0-3 



the reading is above the mean. 
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APPENDIX lA. 

Mean Yalues, for the years specified, of the Magnetic Elements at Observatories 

whose Publications are received at Kew Observatory. 



Place. 


Latitude. 


Longitude. 


Year. 


Declination. 


Inclination. 


TTori- 
zontal 
Eorce. 

C.a.s. 

Units. 


Vertical 
Force 

C.a.s. 

Units. 


Pawlowsk . , , . . 


5°9 41 K. 


30 29 E. 


1896 


21 -3 E. 


70 41-6 K 


•16495 


•47084 


Katharin enburg 


56 49 N. 


60 38 E. 


1896 


9 47 -5 E. 


70 40 -0 N. 


•17811 


•50765 


TCasan 


55 47 ^, 


49 8 E. 


1892 


7 30-8 E. 


68 36 -2 N. 


•18551 


•47345 








f 1895 


10 35-3 W. 


68 47 -0 ]sr. 


•17400 


•44821 


Copenhagen . . , 


55 41 N. 


12 34 E. 


< 1896 


10 29 -5 W. 


68 45 -6 N. 


•17422 


•44824 








1897 


10 24 -4 W. 


QS 43 -8 N. 


•17450 


•44826 


Stonyhurst .... 


53 51 ]sr. 


2 28 W, 


1897 


18 27 -6 W, 


68 63-9 N. 


•17236 


•44663 


Hamburg 


53 34 N. 


10 3E. 


1896 


11 36 -7 W. 


67 38 -8 ]S\ 


•18061 


•43921 


Wilhelms haven 


53 32 N. 


8 9E. 


1897 


12 41-6 W. 


67 49 -0 N. 


•18028 


•44213 


PotsdaiT) 


52 23 jS". 


13 4E. 


1897 


10 9-7W. 


m 36 -3 N. 


•18775 


•43398 


Irkutsk 


52 16 ]S". 


104 16 E. 


1896 


2 5-2E. 


70 11 -8 K 


•20139 


•55929 


Utrecht . . ^ ,. . . 


52 5 K. 


5 HE. 


1896 


14 9-7W. 


67 4-5 K 


•18448 


•43618 


TCew o „. .. 


51 28 ]sr. 


19W. 


1898 


17 1-4W. 


67 17-6 K 


•18364 


•43885 


Grreenwich*. , . . 


61 28 E". 





1897 


16 60 -4 W. 


r67 7'1 N.I 
167 6 -5 N./ 


•18387 


] ^43567 
1 -43546 


Uccle (Brussels) 


50 48 N. 


4 21 E. 


1897 


14 27-3 W. 


QQ 19-5 N. 


•18917 


•43145 


IFalTnoutli . . • . . 


50 9K 


5 5W. 


1897 


18 42 -2 W. 




•18595 




Prague 


50 5N. 


14 25 E. 


1897 


9 21-1 W. 




• 19884 




St. Helier (Jer- 
















sey) 


49 12 K. 


2 5W. 


1898 


17 7'9W. 


65 52 -6 N. 






Pare St. Maur 
















(Paris) 


48 49 ISr. 


2 29 E. 


1896 


15 3-9W. 


65 1 -6 N. 


•19685 


•42264 








fl895 


8 36 -0 W. 


63 9 -0 N. 


•20731 


•40951 


Vienna , , 


48 15 N. 


16 21 B. 


J 1896 

1 1897 

L1898 


8 30 -5 W. 

8 24 -8 W. 
8 20 -8 W. 


63 7 -1 N. 


•20756 

•20785 
•20797 


•40944 


0'%al]a(PestIi) 


47 53 ]N\ 


18 12 E. 


1896 


7 46 -9 W. 




•21105 




Odessaf 


46 2Q JN". 


30 46 E. 


1897 


4 47 -3 W. 


62 30 -9 N. 


•22039 


•42372 


Pola:]: 


44 52 N. 
43 43 W. 
43 40 K. 


13 51 E. 

7 16 E. 

79 30 W. 


1897 
1897 
1897 


9 36 -6 W. 

12 18 -8 W. 

4 53 -0 W. 


60 28 -0 N. 
60 15 -4 N. 


•22088 
•22318 
•16650 


•38967 
•39059 


ISTiee 


Toronto 


Perpignan 


42 42 N. 


2 53 E. 


1896 


13 55-3 W. 


60 5 -9 N. 


•22398 


•38948 


Rome ... ■- 


41 54 N. 


12 27 E. 


1891 


10 45 -1 W. 


58 4 -6 N. 


•2324 


•3730 


xims •*.••««.• 


41 43 N. 


44 48 E. 


1896 
f 1894 


1 53 -7 E. 
> 9 41 -7 W. 


55 48-1 N. 


•25670 


•37775 


Capodimonte 






J 1895 
1 1896 


9 37 -0 W. 


56 37 -9 N. 


•24007 


•36454 


(Naples) .... 


40 52 N. 


14 16 E. 


9 32 -IW. 


56 37 -1 N. 


•24040 


•36484 








Ll897 


9 2Q -3 W. 


56 31 -4 N. 


•24075 


•36406 



* Of the two values of the Inclination and Vertical Force, the first is based on observations 
with 3-inch dip needles only, the second on combined observations with needles of 3, 6, and 
9 inches. 

t Inclination and Vertical Force means from six summer months. 

J Inclination and Vertical Force means from five months, January — May. 
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APPENDIX Ia — continued. 



! 

Place. 


Latitude. 


Longitude. 


year. 


Declination. 


Inclination. 


Hori- 
zontal 
Force. 

c.a.s. 

Units. 


Vertical 
Force. 

C.a.s. 

Units. 


Madrid 

Coimbra 

Wasliington . . 

Lisbon 

Zi-ka-wei 

Hong Kong. . . . 

Tacubaya 

Oolaba (Bombay) 

Manila , 

Batavia 

Mauritius . , . » . 
Melbourne. .... 


40 25 ]sr. 
40 12 ]sr. 

38 55 N. 

88 43 N". 

31 12 N. 
22 18 N. 

19 24 N. 
18 54 N. 
14 35 K. 

6 lis. 

20 6S. 
37 50 S. 


3 40 W. 

8 25W. 

77 4W. 

9 9W. 

121 26 E. 

114 10 E. 

99 12 E. 

72 49 E. 
120 58 E. 
106 49 E. 

57 33 E. 

144 58 E. 


1895 
1896 
1894 
ri896 
< 1897 
1898 
1895 
1897 
1895 
1896 
1896 
1896 
1896 
1896 


16 6-6W. 

17 36 -8 W. 
3 39 -9 W. 

17 35 -9 W. 
17 31 •e W. 
17 27-7 W. 

2 15 -6 W. 

23-3 E. 

7 45 -6 E, 
33-8 E. 

51 -0 E. 

1 22 -OE. 
9 48 -7 W. 

8 15-0 E. 


o / 

59 40 -2 N. 
70 34 -3 N. 
58 11 ^8 N. 
58 8-2 N. 
58 7-8 N. 
45 55 -1 N. 
31 36-9 1^. 
44 22 -2 N. 
20 55 -6 N. 
16 39-7 N. 
29 29-5 S. 
54 32 -3 S. 
67 18 '3 S. 


•22620 
•19979 
•23346 
•23385 
• 23413 
•32679 
•36547 
•33428 
•37463 
•37868 
•36768 
•23913 
•23392 


•38662 
•§6646 
•37648 
•37624 
•37660 
•33743 
•22497 
•32764 
•14326 
•11333 
•20795 
•33572 
•55936 
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